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m m m 



?^W-A«37tXh> ( h > H2A, H2B, H3, H4 tft^ft 2 "O^ £> 

8 *&) <h DNA <h^£ttV^c^£#:T\ h > N *^C#£T3IE«# 
tffc U ^>8£«IUMff & DNA ilfWf:^ft:^l«^t^ £ fcT* ^ v 
^-y-AM^^J)f DM^nfc^T#abTV^ (Wolffe,A.P. et al Cell 84, 817-819, 

i996) 0 m^rm^o^Kmm^^tc^izit^om^m^rc^wjzLT, 
tz^m^tf dna t»T^Scfc -5 trs z\ ttf&^-tr&z, fe^mmtsnTi^ 

^SttftOM^tt^RfiUckO^nSnTV^ (Hebbes,T.R. et al EMBO J. 7, 1395-1402, 
1988, Grunstein,M. et al Nature 389, 349-352, 1997) » ^^l/tV-AtChXhXS'Jy 

t DNA S J; 5 fc D , £ 9 < ft -5 

tlT tr> 3 (Hong,L.et al J.Biol.Chem. 268, 305-314, 1993) - 

7 -Hf (Histone Acetyltransferase); HAT) 1 1 Z h >J3#7iz:3S>Wb@£St (kXh >r7 ± 

3^7— if(Histone Deacetylase); HDAC) t<DA? >7^\Z <£oT$W$ftTV>& Z\ tifift 

£,nT£l9> ifi^, V>Ofr© HAT Mtffc HDAC &mfcZtl J t(D^mmz&tfZ> 

MW'W&a^tlT^Z (Ogryzko,V.V. et al Cell 87, 953-959, 1996, Brown,C.E. et al 
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Trends Biochem.Sci. 25(1), 15-19, 2000, Grozinger,C.M. et al PTOC.Natl.Acad.Sci. US A 96, 

4868-4873, 1999) o 

mmt, mm^\zm7±^Mt\ixh>^mm^^. hdac zz.t 

^S9«fc 0 SB <b flT^tc (Counsens,L.S.et al J.Biol.Chem. 254, 1716-1723, 1979) . 
ft^tef^*^*© Trichostatin A (TSA)«^B^«i©#ll:, $HbStJ***t";i t <Sft 
T ^ (Yoshida,M. et al Cancer Res 47, 3688-3691, 1987, Yoshida,M. et al Exp.Cell Res 
177,122-131,1988), Mm,\H\zM7^MY>\l7. h »f»i2 L-fe HDAC 

ZmWcteMiP' £> TSA^#&HDACl!§&lT&3 £ Zfttfc^tz (Yoshida,M. 

et al J.Biol.Chem. 265, 17174-17179, 1990) . 
m<D HDAC mmfflfc'OteThWfflfim/v'VteZ. m&SmmmX&Z Trapoxin \t 

,«M£»ju v -si S mn^mm^mm^iEmh-r^^m^m^nT^rc^ 

(ltazaki,H. et al J.antibiotics 43(12), 1524-1534,1990), &t\Z HDAC MSflTfafeS £ £#18 
tfc^>fz (Kijima,M. et al J.Biol.Chem. 268, 22429-22435, 1993) . -^©Pl^iSte^F 
■5J2»«JT?*1> d ^©Trapoxin S^^D-^t btdtlH^t^ t h HDAC 

<D$ U — ->if%&&£ tlT^Z (TauntonJ. et al Science 272 408-411, 1996). -^©ffi,. 
Depudecin (Kwon,H.J. et al Proc.Natl.Acad.Sci.USA 95, 3356-3361, 1998), Phenylbutyrate 

(Warrell,R.PJr. et al J.Natl.Cancer Inst. 90(21), 1621-1625, 1998) , Pivaloyloxymethyl 
butyrate (Aviram, A. et al IntJ.Cancer 56, 906-909, 1994) , MS-27-275 (Saito,A. et al Proc. 
Natl. Acad. Sci. USA 96, 4592-4597, 1999) , CI-994 (Howard, C.T et al Proc. Am. Assoc. Cancer 
Res. abst #2886, 2002) , SAHA (Richon,V.M. et al Proc.Natl.Acad.Sci.USA, 95, 3003-3007, 
1998 ) •> CHAP (cyclic hydroxamic acid-containing peptide) ( Furumai,R. et al 
Proc.Natl.Acad.Sci.USA, 98, 87-92, 2001) , Valproic acid (Gottlicher, M. EMBO J. 20, 6969-78, 
2001), NVP-LAQ824 (Perez, L.B. et al Proc.AmAssoc.Cancer Res. abst #3671, 2002, 
WO02/22577 R) , Apicidin (Cancer Res. 60, 6068-6074, 2000) ?£ E(DiY,a$}ffi HDAC 
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tt^^^iS^ftXl^. 0»J*.#, FK228 (Nakajima,H.et al Exp.Cell Res. 241, 
126-133,1998) JkUTR (i) TfSSn4T^'>^^ H-fl^tt (BllftftH WO02/06307 
^Ay7l/7F^i:#lMD> TfB-K (n) T^^ns-r^^^H^ 
$J (#W 2001-348340^*) RlTFE-ft^ (Ha) T^^n§x7 v >^7°^ lMt^ft 
2001-354694 ^ffi) £TF> 5£ (i) ^^tl^T^^ 

FK288 WtlW, -jteS (II) fc*V*T R *W V^O O/gT'&S t>©£ft; 
£*A. se*7*^;i'£T&£fc©£{b&&B, < V^lT^^fe© WIlC, * 

fc-jKs; (na) T^^n^^y^T 0 ^ F^b^fcS'fb'&tt a~c ©a^t^-n^nm- 




(I) (II) Ola) 

us (#§MiM'2#l). £fc*-©tefc%>» 0S*.fcflS3fefo iB&gEJ&g* A 

mm mm-xm 3#bb> &£©M^m€©te« • &#n> ^/\>^> h >^ 

8£tt&K, hdac h U *'*/£#©## • gH4£B#u 
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tuts ¥K228M.7tfoom ! fmmm m&xu 1 ) fkzis mjtw^vi hdac 

W002/055017 nnyy vyv mftim. 2 ) hdac mmm^mtx u b^ b- 

£<DmwLtf$>z>o vftLtztfz, mffivv^^\zttr%MfaMfc®%(DmKim<, 
hdac mmwtfm&itmmft-'? b o^t,^(d^m • «£is«-r& z t z^m? 

#&5fN$> mm?-?? (ra), (oa) tzzvMffimmu, mmmat 

5 g mxnmmmmzm^ btirv^ tii^-r\ 

□T7-t'©stf, ©nested ^£1;, ^<Dwm<Dm%\z&^T\$rmwi%\z& 

^©«sh£k:"2&# j £. $e»^^co^#m»flfew> ra iz&^-am-gTmmo 
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[^MSfttfiK 1 ] Marks,RA.£>, r Joumal of the National Cancer Instituted 2000 H 92 
p.1210-1216 

[###£16*2] Kim,M.S.£>, TNature MedicineJ , 2001^, ^7#, p.437-443 

[ #4#B££jffi 3 ] Darkin-Rattray,S.J. 5 , rp roceedill g S of the Nationa] Academy of Sciences of 
United States of America.!, 1996^, % 93 #, p.13143-13147 

[#M$tfXiR4] Steffan,J.S.£, r N atureJ, 2001^, H 413 p.739-743 
5] Dion,L.D.£>, Tvirologyj, 1997 M 231 p.201-209 

[##lfc£itfi 6 ] Chen,W.Y. 6 ^ rp rocee dings of the National Academy of Sciences of United 
States of America J, 1997^ 3l94#, p.5798-5803 

[##f££itK 7 ] Ishiguro, N, rgljflft • m^0)&ty& dBfe^T h U >^ 
ffiM*5££tt 1997 ^ 2 £ 25 0 , p.81-85 

WGttm 8 ) Ozaki.S 6, r»oT**&Vi#.M***CD«ffc>S:^f|fj , mi&« 

(#0 E«ttiM, 2001 ^11 £ 20 0. p.46-95 

[^^fStvXS* 9 ] Lohmander,LS.£>. f Arthritis and Rheumatism J % 1993^, ^36#, H 
9^\ p.1214-22 

HMQrttvRftl 0] Malfait, AM. £ , r Journal of Biological ChemistryJ * 2002^, ^277 
#x Sg25^ p.22201-8 

CIMtlT^itK 1 1] Close,D.R.£>, r Annals of the Rheumatic DiseasesJ , 2001^, ^60 
#x Jg3-S§> p.62-67 
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1 2] Arner,RC.£, Tcurrent Opinion in PharmacologyJ , 2002^, SI 2^, 

p.322-329 

[ftffcfclK 1 3 HI^^M WO02/06307 f/-1>7l/'> h 
M^ffcXift 2] gR£lB WO02/055017 -%A°>7 l/y h 

$838 OIKS 

*58W##tt, hdac E#jb^ti©MH^^«^WT^4 1 T, #<©*iii©£ 
< g&£ hdac [5E^b-£r»\ v>?tt'b&#&Htttt#*ffll&fl.T h U #7sftmm&ft 

HDAc'E#-ft:-&«j^a^iLT***r<6#H0lfe, MIpU^ 

*5658H»««JfcM#*r?> HDAC BaiF^***, *ftfcfc#Httlft0±*£T?* 

*.# § nJfBtt U fc *> OT? ?h £ £ 9!"?* S £ H A S . 

*^BJ«fcffi^ HDAC lfig{fr&«l£ LTfcL HDAC fclfig-tS'ffr&ftMtf 

9, &»0HDACE*fb#4&T**, FK228 ROTO«7C 
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fy'^y'^-^it^m Ub&m A3 Rtf c) Rtf*-ne»©£7G#\ Ms-27-275, 

Trichostatin A> NVP-LAQ824. SAHA, Apicidin, f&ifeRtPE-©St&# (Phenylbutyrate, 
Pivaloyloxymethyl butyrate, Valproic acid CI-994, Depudecim Trapoxin MO-fc CHAP 

ft£JBVvcA%^r*££**TS5. £?£b<«, FK228 Rtf*-©jg7G#\ r7'y^7' 

A3 Rtf C) R^ne>Ojt7C<*:, MS-27-275, Trichostatin A, 
NVP-LAQ824, SAHA; Apicidin> Phenylbutyrate TbX$ Valproic acid ~C&1Q, ctD^Ftl/ 
< tt, FK228 Rtf *©«7G#. x7°>-^7> hMb£% Wb^ft A3 R# O Tktf^ttl 
t><DM.ltW, MS-27-275, Trichostatin A, NVP-LAQ824. SAHARtKApicidin 
£fc, H«Of^ffl*J$OEin6©ft'&»OSI»ftt>*5l§80 HDAC BSflS^tttbT 

HDAC P£*f£ttte, &&©— &W2f*k mX\f, Yoshida, M. et al J.Biol.Chem. 265, 
17174-17179, 1990 fc!B«©2f&W£oT&^K:»l£T?£<5. ^MXMIB 

ife©7jfeTPM$ti}t[ 3 H]Tir^^bX h>Rtfk.X h>JK7i*^;Wb**ll£&tt 

ft^Wfc HDAC Pl«ib-&tl©> HDACffi«Fffitt*3lfflXi«*t^fc^r. fcfc, *b 

• FK228 : 1.1 nM (IC50M ; Exp.Cell Res. 241, 126-133,1998) 

• ItGVO A: 30 nM \Z^Xm 85%®M 

• MS-27-275 : 2 MM (IC 50 ffl ; Proc. Natl. Acad. Sci. USA 96, 4592-4597, 1999) 
•UWt (Na^) : 280 (IC 50 fit I Exp.CeU Res. 241, 126-133,1998) 

• Butyrates (l&g£, Phenylbutyrate, etc.) : raM (Nat. Rev. Drug Discov. 2002 1, 
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287-299, 2002) 

• Valproic acid : mM (Nat. Rev. Drug Discov. 2002 1, 287-299, 2002) 

• Trichostatin A : 2.1 nM (iC^fi ; Exp.Cell Res. 241, 126-133, 1998) 

• NVP-LAQ824 : 0.03 11 M • (1C 50 \% \ Blood First Edition Paper, prepublished online June 19, 
2003) 

• SAHA : 10-20 nM (IC 50 fit ; Proc. Natl. Acad. Sci. USA, 95, 3003-3007, 1998) 

• Apicidin : 5 nM (IC 50 fit ; Cancer Res. 60, 6068-6074, 2000 ) 

*mm<Dm<Dtfr^v^ hdac m&it&m** ±ib Yoswda m<Dj5mz& qwmltc 

HDACBMRStt (iCsoffi) #100 UMUT. «tO$fSL<ttio mM&T, 

arts. 

< teo.oi~3oomg#igiST& t), tn*iEn?»*viji275S4iafc^tj-Tis:#*r a. iro 
rt, mm\H. b < ttM^i^ \z#m □ R^snsi^ii 10 a/t o$jo.oooi^£ 

lOOmg^,0^b<ttO.OOl~lOmg^^T$>So g!-5*fg. &#*«^l£> 'If SO 
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mz&Qz/am, t Fa+v7°Dt°;Hz^D-7, t Ho^>7"ot:;Mf 

^mvxh^o 

SOi^iW^ "tflcffl, «3>J, &J&#J£^FLWTt>«klr>. 
7*Un-jk ^Ux^l/>^Un-;k ^'J -7^©c};5^ffi», X5P;1/7JH]-JI/ 

•zzizmwtftL tumm. mm®, ^feitm mxu. ^7 h-X), 

mmmmmo) ^ 5 umnm ^/vx t> x v>„ z n t> \$mx un 7 x u 7^7 ^ ;i/7 - 

l , & # m \z mwy^x «m oaiM mm \z mm l -f%z\t&x^z> 0 

kt« n»{-T*^aj©^^^Tfe^ hdac mmib&Mommmmmw--? h 
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«7i^£ (8*Sfil, l.0~l.5kg) ^jif»TT^^i±m 

U Hfim®©tfc#B£**£Ti!lHL SBBrUfc. h'J7 v >>-EDTA 
(0.25%-lmM ; GIBCO-BRL KIT 37*C, 1 l«M&3©& 1500rpm, 5 #T*it^ 

^•UltRLfcail&fe^^y 33836^ -^JVftffll (DMENL GIBCO-BRL SJt) T«s 
^bfc. ffiV>T3 if A (0.15% ; ^-'J >#~ • 7>A-f Attfi) /DMEM K 

T37t:, 3~12l^flBI*aSbfc^ ND^yva?^^-- (100 jam, Falcon ffiK) 
1500rpm, 5 W\ ^#«^a^^-&feo DMEM/10%FBS 

±§ttliT+^t»bfc^, DMEM/10%FBS 2 X l0 5 cells/ml l:*U3l:«L, 

fro 3B«fc#ifi*50MgAnlT^3;i'lf>^^DMEM/10%PBS*S& (OT, 77.3 
;Hf>«#ift) 200/U K^SIU $6C2 HIB»tl*2lHH»Djgbfc. *©&, £1* 

10jLiCi/ml ©Na 2 35 S0 4 ^^TXr3;Hf >^«200 
Wll:T3Bf^ MRL&ft, 200/4l©7^3;Hf>BttSHft^3@Wc»U 200^1 
©TX3;Hf>K*«jTl BlHSHILfc. WlliM© all-trans WOl 
VftiS!) T» U 48 B#ra^©*§*±?*^ 20m 1 f^BiRU h y t> > b (Packard 

100%, l/^-y o%tufc^re*© pg Willis 
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(*Mft) »**T* 1 fcsrcf. & HDAC «§igfC < , HDAC 
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*g 


PG#AHBiF (%) 




1000 dM 


98 




100 nM 


93 




10 nM 


51 




InM 


20 


FK228 


100 nM 


97 




10 nM 


39 


MS-27-275 


10 M 


87 




1 M 


52 


EM(Nai&) 


3mM 


93 




0.3 mM 


27 


Phenylbutyrate 


3mM 


66 




ImM 


14 




0.3 mM 


-2 


Valproic acid (Na ^) 


3mM 


79 




ImM 


46 




0.3 mM 


49 


Trichostatin A 


1000 nM 


58 




100 nM 


40 


NVP-LAQ824 


300 nM 


90 




30 nM 


26 


SAHA 


3000 nM 


71 




300 nM 


13 


Apicidin 


■ 300 nM 


92 




30 nM 


25 



mmmitnm\zvx^^^mmimmm^mmvtc 0 mmm long/mi ©th 

IL-10 (R&D System *t®{) TjMU 48 M^£>±g*±^£ 20M1 U 
7°*y>h (Packard M) ;W«44£f+$] Lfc. 

p#»u il-1 i^ipi¥^ 1009^ il-1 man* o%t istc&ttmT^o) ?g ftmm^ft 
(is*) ^^TS2i:^t. a«wk^«/T**#« hdac mmit^mt, 
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hdac mw&vkrm&mz&^T, pg ftmmm-t z. tmm ufc 0 

S2 









4b£^A 


30 nM 


61 




3nM 


39 




0.3 nM 


6 


FK228 


30 nM 


97 


MS-27-275 


30 1M 


95 


mm (Nai£) 


5mM 


78 



^mmrn \ms\z 2 mmW^mzn-t^mt^mo^m, mzmm 

m^mnOT,^ U-->^Kj£<fflU6nW&;mT&5 (Spirito S.et al, Agents 
Actions;39, C160-2, 1993) * in vitro fc&ViT, VJ- J <i >Bfc£jfcft IL-1 

PGftBZfflm-rZ>ftm&$>Z>-? h U ^*^0:7°D:r7-izlS»J (Lawrence J.etal, 
Arch Biochem Biophys. 344(2), 404-12, 1997)te, ^MW&^JV ~?t>7^ \Z&\^X%>MU^ 
V h U ^ 7. • « Sr £0 tC fflfflt Z>Zt tfi&m £ nT V> 3 (Ann Rheum Dis. 54(8), 

662-9, 1995> J Exp Med. 182(2), 449-57, 1995 < Adv Dent Res. 12(2), 82-5, 1998 Rtf Inflamm 
Res. 49(4), 144-6, 2000) . iol, *M^T«tlfcM^^$n^:*^HJ(D»^ 
HDAC Mfb'&fefcL M0Uc#*fflJS^-7 b U ^ X<D#$P • «£ifl3ffrr5S£3iJ 

tUTlrffi?»5. mz, *56«0*afiJ^*p»* hdac Ba*fb-&«tt, &#*b»t 
T h U • ^tt&^T*^W3&:J|Hl«*«T*-& IL-1 ifeWSI^y-f >^ 
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it # (D m m 

2. W|3hXb>^7ir^;W^*Pl^b'&»\ FK228, T5£ (I) T^n^xV 
v^7°^ Ffc#»>T«BHK5£ (I I)T^$tl^r7y^^ hMb'&tK TIH-JRS; (I I a) 
T^ft^x^v-^^tMb-n^ MS-27-275> Trichostatin A, NVP-LAQ824, SAHA. 
Apicidin> Phenylbutyrate, Valproic acid> Pivaloyloxymethyl butyrate* CI-994% Depudecin, 
Trapoxin, CHAP R» ?>«£n3if3R©$SH 1 ffi*fc<Z>8J. 




(I) (II) (Ila) 

3 . ffiEfcX h >^7-k^;Hb^mPlWib^^\ FK228, W^CDtSB 2 f2«©5£ (I) 

t^^nsfyy^^h*^, BfcfcOttffl 2 ffi*©HR5£ (II) T^sns^/v- 
^7°^ Kflj&tt, »*©*EI8 2BH«CD-jKS (Ha) TSSnsf^^HM. 
MS-27-275, Trichostatin A> NVP-LAQ824> SAHAv Apicidim Phenylbutyrate 2fc.t£ Valproic 

addd^aiRsnsBif^cteii 1 ib«©sj. 

4. HUiEkT. K>K7-fe5 1 ;Wb»*B»a5'&**J, r*B9 £ , Journal of Biological 
Chemistry, 1990 & 265 #, P 17174-17179J 8H«©^FSsfc«k DiffljtU£:k7s h >I£ 
7-fe^;Wfe#*lfiSJ£tt (iCsoflt) #100 AiM ^T©«©^tlT*^>»*OlEH 
1 fB«©»J. 
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